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(54) SOLID-STATE IMAGE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce shading according to the distribution of 
well potential in a pixel region in an amplification type solid-state image sensor. 
SOLUTION: A well contact and well wiring for applying well potential to a pixel 
region of an amplification type solid-state image sensor are provided in the pixel 
region. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a solid state camera of an arranged plurality and amplification type 
[ pixel / containing an optoelectric transducer and a transistor for amplification / 
shape / of two dimensions ], it consists of a semiconductor of the second 



conductivity type formed in a semiconductor substrate of the first conductivity 
type - common — a well - inside, a semiconductor light-receiving field of the first 
conductivity type used as each optoelectric transducer is provided - said - 
common - a well ~ inside, a semiconductor region of the first conductivity type 
used as a source drain of each transistor for amplification is provided -- said - 
common - contact for supplying reference voltage to a well -- said - common -- 
a solid state camera characterized by plurality and being provided inside pixel 
arrangement area of a well. 

[Claim 2]The solid state camera according to claim 1 with which said contact is 
characterized by plurality and provided inside said pixel arrangement area with a 
necessary cycle. 

[Claim 3]The solid state camera according to claim 2, wherein said contact is 
formed for every pixel. 

[Claim 4]The solid state camera according to claim 2, wherein wiring connected 
to said contact is arranged with a predetermined cycle in a line writing direction 
or a column direction of said pixel arrangement area. 

[Claim 5]The solid state camera according to claim 2 with which wiring for which 
said contact was connected to said contact at every [ of said pixel arrangement 
area ] n line (n>=1) is characterized by being arranged at every [ of said pixel 
arrangement area ] m sequence (m>=2), respectively. 



[Claim 6]The solid state camera according to claim 2, wherein wiring connected 
to said contact is arranged at every [ of pixel arrangement area ] m line (m>=2) 
and said contact is arranged at every [ of said pixel arrangement area ] n 
sequence (n>=1), respectively. 

[Claim 7]The solid state camera according to claim 2 with which said pixel 
arrangement area is characterized by providing a pixel group by which a pixel 
was arranged with a necessary cycle in said contact between plurality and a 
pixel group which has and adjoins among said two or more pixel groups. 
[Claim 8]The solid state camera according to claim 1, wherein wiring connected 
to said contact is arranged between the two control lines which control a 
semiconductor device in a pixel. 

[Claim 9]The solid state camera according to claim 1, wherein wiring connected 
to said contact is arranged between the control line which controls a 
semiconductor device in a pixel, and said semiconductor light-receiving field. 
[Claim 10]said contact ~ further - said - common - the solid state camera 
according to claim 1, wherein more than one are provided also around pixel 
arrangement area of a well. 

[Claim 11]ln a solid state camera of an arranged plurality and amplification type 
[ pixel / containing an optoelectric transducer and a transistor for amplification / 
shape / of two dimensions ], it consists of a semiconductor of the second 



conductivity type formed in a semiconductor substrate of the first conductivity 
type - common - a well - inside, a semiconductor light-receiving field of the first 
conductivity type used as each optoelectric transducer is provided - said - 
common - contact for supplying reference voltage to a well, said -- common - it 
being provided in the circumference and each pixel of pixel arrangement area of 
a well, and, said - common - a well a semiconductor region of the first 
conductivity type used as sauce of each transistor for amplification or a drain 
being provided inside, and, A solid state camera, wherein contact for power 
supplies for supplying power supply voltage for driving said transistor for 
amplification to said semiconductor region is formed for every pixel. 
[Claim 12]Either said contact or said contact for power supplies The solid state 
camera according to claim 11, wherein it is connected to wiring arranged with a 
necessary cycle inside said pixel arrangement area and another side of said 
contact or said contact for power supplies is connected to a light-shielding film 
which has the sensor window formed up from said wiring. 
[Claim 13]The solid state camera according to claim 12, wherein said wiring is 
arranged between the two control lines which control a semiconductor device in 
a pixel. 

[Claim 14]The solid state camera according to claim 11, wherein said contact is 
connected to wiring for reference voltage arranged with a necessary cycle inside 



said pixel arrangement area and said contact for power supplies is connected to 
a light-shielding film which has the sensor window formed up from said wiring for 
reference voltage. 

[Claim 15]The solid state camera according to claim 14, wherein said wiring for 
reference voltage is arranged between the two control lines which control a 
semiconductor device in a pixel. 

[Claim 16]Said pixel including a transfer gate, a transistor for reset, and a 
transistor for selection said two control lines, The solid state camera according to 
claim 13 being any two, the control line of said transfer gate, the control line of 
said transistor for reset, and the control line of said transistor for selection. 
[Claim 17]Contact for reset with which said pixel supplies reference voltage for 
reset to said transistor for reset including a transistor for reset is formed for every 
pixel, Two of said contact, said contact for reset, or said contacts for power 
supplies. It is connected to cross wirings arranged in said pixel arrangement 
area, and Said contact, The solid state camera according to claim 11, wherein 
one [ remaining ] of said contact for reset or said contacts for power supplies is 
connected to a light-shielding film which has the sensor window formed up from 
said wiring. 

[Claim 18]The solid state camera according to claim 11 which said contact for 
power supplies is connected to sauce or a drain of a transistor for selection, and 



is characterized by supplying said power supply voltage to said semiconductor 
region via this transistor for selection. 

[Claim 19]Claim 1 which said two or more pixels contain color picture elements 
to which a coloring layer of a light filter was attached, and is characterized by 
forming said well contact only about color picture elements of the same color 
among color picture elements of a plural color, or a solid state camera given in 
11. 

[Claim 20]Said two or more pixels contain color picture elements to which a 
coloring layer of a light filter was attached, Only by being attached to color 
picture elements of the same color among color picture elements of a plural 
color, said well contact is formed, Claim 1, wherein the acceptance surface 
product of color picture elements in which said well contact is not formed is 
larger than an acceptance surface product of color picture elements in which 
said well contact was formed, or a solid state camera given in 1 1 . 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the amplified type solid state 
camera which amplifies the signal generated by photoelectric conversion within 
each pixel within each pixel. 
[0002] 

[Description of the Prior Art]The amplified type solid state camera using a MOS 
transistor is circuitry as shown in drawing 22 . Here, the stroke matter PXL has 
the photo-diode (optoelectric transducer) 101, the transfer switch 102, the reset 
switch (transistor for reset) 103, the selecting switch (transistor for selection) 104, 
and the transistor 105 for amplification. And each pixel PXL is connected to the 
vertical output line 106. 



[0003]Such a pixel PXL is arranged in the shape of two dimensions at the same 
flat surface, and constitutes the pixel arrangement area PXA. In order to carry 
out source follower operation of MOS transistor 105, the constant current source 
107 is connected to the vertical output line 106 of each sequence. 
[0004]Readout circuitry is connected to the vertical output line 106 of each 
sequence. Readout circuitry is divided into two lines of the noise signal 
(henceforth N signal) read-out system containing the noise generated there and 
a read-out system of the signal (henceforth (S+N) signal) with which the 
lightwave signal and N signal were added so that it may mention later. Each 
read-out system has either N signal transfer switch 110, N signal storage 
capacitance 112 or the signal (S+N) transfer switch 111 and the signal (S+N) 
storage capacitance 113. 

[0005]Two read-out systems are connected to the entrance cables 116 and 117 
of the differential amplifier 115 via the switch 114 for horizontal scannings, 
respectively. 

[0006]Next, the outline of operation of this device is explained with reference to 
the drive timing chart shown in drawing 23 . High-level reset control pulse phirst 
[ one / rst / the reset switch 103 of the pixel on a certain selected 1 horizontal 
line ] is given. Subsequently, the reset switch 103 is turned OFF and high-level 
selection-control pulse phisel [ one / sel / the selecting switch 104 ] is given. In 



this way, in order to accumulate N signal outputted to the vertical output line 106 
in N signal storage capacitance 112, high-level N signal transfer pulse phitn 
[ one / tn / N signal transfer switch 1 10 ] is given. 

[0007]By giving high-level transfer control pulse phitx for one [ the transfer switch 
102 of the pixel of the selected line ] here. If the lightwave signal accumulated in 
the photo-diode 101 is inputted into the gate of the transistor 105 for 
amplification, the output signal according to a lightwave signal will come to be 
acquired from the sauce of the transistor for amplification. If it becomes like this, 
even if transfer control pulse phitx is made into a low level and it turns OFF the 
transfer switch 102, the gate potential of the transistor for amplification will be 
held at the value based on a lightwave signal. 

[0008]ln order to accumulate the signal (S+N) outputted to the vertical output 
line 106 in the signal (S+N) storage capacitance 113 in this state, high-level 
(S+N) signal transfer pulse phits [ one / ts / the signal (S+N) transfer switch 111] 
is given. And the selecting switch 104 is turned off and read-out of the signal 
from each pixel of the selected line is completed. 

[0009]The kTC noise at the time of reset and the fixed pattern noise by the 
threshold variation of a MOS transistor are contained in N signal held at N signal 
storage capacitance 112. The signal by a photoelectrical load is added to the 
reset signal which contained the above-mentioned noise in the signal held at 



signal (S+N) storage capacitance (S+N). 

[0010]By thus, the thing [ one / a thing / the switch 114 ] by the horizontal 
scanning circuit after each switch was controlled by timing of drawing 23 and the 
signal of the pixel on 1 horizontal line was held at said two storage capacitance 
of each sequence. N signal and (S+N) a signal are read to each entrance cable 
of the differential amplifier 115. At this time, from the differential amplifier 115, 
said noise contained in each signal is removed, and the signal only according to 
the signal by a photoelectrical load is outputted as a sensor output. 
[001 1]ln short, by a horizontal scanning circuit, by one [ the switch ] and turning 
off the switch 114 of each sequence one by one, the signal of the pixel on 1 
horizontal line is outputted from a differential amplifier, and it goes. In order to 
perform this for every horizontal line, whenever a pixel row is chosen by the 
vertical scanning circuit, procedure of controlling each switch, boiling a 
horizontal scanning circuit and scanning it sequentially more by the timing of 
drawing 23 is repeated. In this way, the signal from all the pixels can be 
outputted from the differential amplifier 115. 
[0012] 

[Problem(s) to be Solved by the lnvention]ln the conventional solid state camera, 
big shading comes to appear in an output signal as a pixel number increases. 
[0013] 



[Means for Solving the Problem]The purpose of this invention is to provide a 
solid state camera which can control shading. In a solid state camera of an 
arranged plurality and amplification type [ pixel / in which a main point of this 
invention for attaining this purpose contains an optoelectric transducer and a 
transistor for amplification / shape / of two dimensions ], it consists of a 
semiconductor of the second conductivity type formed in a semiconductor 
substrate of the first conductivity type - common -- a well -- inside, a 
semiconductor light-receiving field of the first conductivity type used as each 
optoelectric transducer is provided - said -- common - a well - inside, a 
semiconductor region of the first conductivity type used as a source drain of 
each transistor for amplification is provided - said common - contact for 
supplying reference voltage to a well - said - common - it is characterized by 
plurality and provided inside pixel arrangement area of a well. 
[0014]There is another purpose of this invention in providing a solid state 
camera of a refined layout while being able to control shading. In a solid state 
camera of an arranged plurality and amplification type [ pixel / in which a main 
point of this invention for this contains an optoelectric transducer and a transistor 
for amplification / shape / of two dimensions ], the second conductivity type in a 
semiconductor substrate of the first conductivity type is common - a well -- a 
semiconductor light-receiving field of the first conductivity type used as each 



optoelectric transducer being provided inside, and, said - common - contact for 
supplying reference voltage to a well ~ said - common - it being provided in the 
circumference and each pixel of pixel arrangement area of a well, and, said - 
common - a well -- inside, a semiconductor region of the first conductivity type 
used as sauce of each transistor for amplification or a drain is provided, and 
contact for power supplies for supplying power supply voltage for driving said 
transistor for amplification to said semiconductor region is formed for every pixel 
[0015]this invention person did sincerity examination about a cause by which 
shading increases, when a pixel number increased. For example, when MOS 
transistor 105 in drawing 22 is NMOS in a n type substrate formed inside p wells, 
the section structure can be made composition shown in drawing 24 . In this case, 
sauce and a drain are n+. It is formed in a field, as for a drain, sauce is 
connected to a vertical output line to the selecting-switch side, and potential of a 
p type well is given out of pixel arrangement area. 

[0016]ln timing of drawing 23 , when and outputting N signal to a vertical output 
line, potential of n+ field of sauce of MOS transistor 105 in drawing 24 is 
changed. [ the selecting switch 104 ] Then, in connection with it, potential of p 
wells near the n+ diffusion region of sauce will also be changed with a junction 
capacitance of n+ field of sauce, and p wells. Since p well potential of each pixel 
is the backgate potential of a MOS transistor of each pixel, change of well 



potential will affect an output of a MOS transistor. 

[0017](a) of drawing 25 asks for well potential before and after receiving the 
above-mentioned change in a position (see the (b) of drawing 25 ) of 3 in a 
picture element region of 2 million pixel numbers, A, B, and C. Here, a vertical 
axis is well potential, a horizontal axis is time, and when one [ the selecting 
switch 104 ], after well potential's rising and having a peak, signs that it 
converges and goes are shown. 

[0018]The amount of change of well potential becomes so large that it tends 
toward a center in a picture element region (C->A). A damping time constant 
becomes large and is about 15 microseconds in A, so that it tends toward a 
center in a picture element region also about the transient characteristic of well 
potential (C->A). That is, when the one [ N signal transfer switch 110 ] before 
potential of a well returns after one [ the selecting switch 104 ], every pixel gate 
voltage of a MOS transistor, In spite of being the same reset voltage, a signal of 
a different level will be held by the position of a pixel at each N signal storage 
capacitance 112. 

[0019]ln subsequent timing, also when one [ the signal (S+N) transfer switch 
1 1 1 ], a signal according to well potential of the position will be held by a pixel at 
the signal (S+N) storage capacitance 113. Since the same pixel also changes 
well potential depending on time after one [ N signal transfer switch ] (S+N) until 



one [ the signal transfer switch 111 ], in imaging operation, it is the cause of 
shading. 

[0020]A sensor output at the time of Dark from a pixel on 1 horizontal line which 
passes along a center in pixel arrangement area is shown in drawing 26 . A 
vertical axis supports a position of a pixel with a horizontal horizontal axis at an 
output level. After one [ this / a selecting switch ], it is a case where time for 10 
microseconds is taken by the time it turned off a signal (S+N) transfer switch, but 
no less than 76 mV shading has occurred. 

[0021] Drawing 27 shows the pixel arrangement area area dependency of a 
damping . time constant. An area of 1 pixel is set constant, a horizontal pixel 
number corresponding to size of pixel arrangement area is shown on a 
horizontal axis, and a damping time constant of well potential in a center position 
of pixel arrangement area is shown on a vertical axis. When reading a signal 
from a pixel of 1 horizontal line, after one [ a selecting switch ], time until it turns 
off a signal (S+N) transfer switch cannot be indefinitely lengthened on a relation 
of imaging time of a picture of a solid state camera. 

[0022]Then, to about 800, when this time is set to 10 or less microseconds, if it is 
a horizontal pixel number, if it is a damping time constant and is a range by 2 
microseconds, shading will not pose a problem. However, a pixel number will 
cause 78-mV shading as mentioned above with a solid state camera of a large 



area which can be 2000, for example. 

[0023]in order that this invention person may strengthen potential of a well - 
simple -- a well -- only by making concentration deep, Even if it sets sheet 
resistance of a well to 1/5, a horizontal pixel number is to about 2000, and that 
shading does not happen has already found out that normal operation of each 
elements, such as not only not becoming essential business solution but a MOS 
transistor, cannot be performed. 

[0024JThen, in order to control change of potential of a well, and heterogeneity 
for every pixel of well potential in this invention, newly common in well contact for 
giving potential of a well - it is the inside [ rim / of a well ] and the amount of 
change of well potential accompanying change of source potential of a MOS 
transistor within each pixel is controlled by having more than one inside pixel 
arrangement area. And since after change converges well potential in short time 
and its a transient characteristic improves, it becomes possible to control 
distribution of well potential in a picture element region, and shading can be 
reduced by extension. 
[0025] 

[Embodiment of the lnvention](A 1st embodiment) Drawing 1 is a top view 
showing typically the solid state camera by a 1st embodiment concerning this 
invention. Here, although only the three pixels PXL arranged in it are illustrated 



in the pixel arrangement area PXA, these pixels PXL are actually allotted to 
matrix form 1 million to about 10 million. Drawing 2 shows the section by AA' of 
drawing 1 . drawing 2 -- a well - various wiring layers, each transistor, etc. of 
wiring which exist caudad are omitted. 

[0026]Here, 1 is a photo-diode as an optoelectric transducer, and is a 
semiconductor light-receiving field of the N type which constitutes a photo-diode 
in detail. 2 is a doped region (P+ field) of high impurity concentration from a well 
in the well and the conductivity type of P type. 3 is well contact and consists of a 
conductor which contacts the doped region 2 directly or indirectly. 
[0027]all the pixels PXL are single - common - it is arranged in two dimensions 
inside the division PXA inside the rim of the well 4, i.e., pixel arrangement area, 
the well in which 5 served as the light-shielding film - it is wiring and consists of 
a conductor in which the sensor window OP for irradiating the photo-diode 1 was 
formed, this well - the wiring 5 is connected to the well contact 3, and 
predetermined reference voltage (for example, 0V) is given from the reference 
voltage source Vw. 

[0028]Although contact is constituted from drawing 2 by the wiring layer allotted 
between the insulating layer 10 and the insulating layer 11, the conductive plug 
in the through hole in the upper part of a wiring layer, and the conductive plug in 
the contact hole under a wiring layer, this invention is not necessarily limited to 



this structure. 

[0029]the top conductive layer that formed the well contact 3 and served as the 

light-shielding film by 1 to 1 to each pixel about all the pixels here - a well - it is 

characterized by the composition considered as the wiring 5. And doped region 

2' and contact 3" are provided also on the outskirts PP of the pixel arrangement 

area PXA. that is, it is in the outside of the rim of the pixel arrangement area PXA 

-- common -- providing doped region 2' in the well 4, and providing contact 3' on 

it - a well - it connects with the wiring 5 and predetermined reference voltage is 

given - good - it is obtaining, drawing 1 and 2 - a well -- various wiring layers, 

each transistor, etc. of the wiring 5 which exist caudad are omitted. 

[0030]The section structure is indicated to be a 1 -pixel circuit diagram used for 

this invention to drawing 3 and drawing 4 . Here, PXL is provided with 1 pixel of 

followings. 

Photo-diode 101. 

Transfer switch 102. 

The transistor 105 for amplification. 

The transistor 104 for selection, and the transistor 103 for reset. 
While 12 is an isolation region which consists of insulators (dielectric) and 
surrounding the 1 -pixel circumference, an isolation region, It is formed also 
between the zone containing the photo-diode 101, the transfer switch 102, and 



the transistor 103 for reset, and the zone containing the transistor 104 for 
selection, and the transistor 105 for amplification, and on the outskirts of the 
doped region 2. 

[0031 ]the P type with which the cathode of the photo-diode 101 and the 
semiconductor regions 1, 13-17 of the N type used as the source drain of each 
transistor (semiconductor device) were formed in the surface of an N type board 
is common - it is formed in the well 4. P type is common - the doped layer 2 of 
P+ and the contact 3 are formed in the well 4, and the anode voltage of a 
photo-diode and the back gate voltage (channel voltage) of each transistor are 
given to it from the reference voltage source Vw. 

[0032]And transfer control signal phitx is impressed to the transfer gate control 
line which controls a transfer gate, If a gate is opened, the career (electron) 
accumulated in the semiconductor light-receiving field 1 of the photo-diode 101 
will be transmitted to the semiconductor region 13 in a floating state, and will 
change the potential of the gate of the transistor 105 for amplification. One 
[ selection control signal phisel is impressed to a selecting-switch line, and / the 
transistor 104 for selection ]. If it does so, the current according to the gate 
voltage of the transistor 105 for amplification flows into the transistor 105 for 
amplification, and the transistor 104 for selection, and an output signal can take 
out from the output line Vout. 



[0033]Reset control signal phirst is impressed to the reset control line, and the 
potential of the semiconductor region 13 is reset to a predetermined value using 
reset voltage Vrst. [ the transistor 103 for reset ] common during such a series of 
operation periods -- it lets the contact 3 and the doped region 2 pass to the well 4, 
and reference voltage is given to it. By this composition, the variation for every 
pixel of well potential (backgate potential of each transistor) is reduced, and 
shading can be 0.5 mV or less. 

[0034]common to this embodiment described above -- although the conductivity 
type of the well was P type, it can also be made contrary (to N, it is P about N in 
P) to the thing illustrating the conductivity type of each semiconductor region. In 
that case, the height relation of potential also becomes reverse, for example, N 
type - in using a well, the reference voltage given to a well is set to +5.0V or 
+3.3V. 

[0035]The circuit structure of a pixel does not need to be shown in drawing 3, 
and the transfer switch 102 is as possible as the straw matting to exclude. Reset 
voltage Vrst and power supply voltage VDD may be made into the same voltage. 
[0036](A 2nd embodiment) Drawing 5 is a top view showing a 2nd embodiment 
in this invention typically. Here, drawing 6 shows the section by the BB' line, the 
point that this embodiment differs from drawing 1 and the embodiment of 2 - a 
well -- it is the shape of the wiring 6. 



[0037]using the conductive layer of the lower part of a light-shielding film here -- 
a well - the wiring 6 is constituted, the vertical output line 7 for outputting a 
signal from the transistor 105 for amplification using the conductive layer of the 
same level - a well -- each is arranged by turns in parallel with the wiring 6. 
[0038]and the circumference PP of the pixel arrangement area PXA - a well - 
the wiring 6, well contact 3', and doped region 2' are formed --. a well -- it is 
constituted so that predetermined reference voltage may be given from the 
reference voltage source Vw through the wiring 6. 

[0039]Also in this embodiment, shading can be 0.5 mV or less, the well to which 
potential was fixed between the vertical output lines 7 of a contiguity sequence - 
since the wiring 6 is arranged, interference by the capacitive coupling between 
contiguity perpendicular lines is controlled. 

[0040](A 3rd embodiment) Drawing 7 is a top view showing a 3rd embodiment in 
this invention typically, the point that this embodiment differs from drawing 5 and 
the embodiment of 6 a well - it is a layout of the wiring 6. 
[0041]using the conductive layer of the lower part of a light-shielding film here - 
a line writing direction (the inside of a figure, transverse direction) - a well - it is 
constituted so that the wiring 6 may be prolonged, the control line 8 for 
controlling the semiconductor device of a pixel using the conductive layer of the 
same level - a well - moreover, each is arranged by turns in parallel with the 



wiring 6. As the control line 8, the transfer control line for transfer switches, the 
reset control line for reset transistors, the selection-control line of the transistor 
for selection, etc. are mentioned. 

[0042]and the circumference PP of the pixel arrangement area PXA ~ the doped 
region 2 -- 'the well contact 3' is formed -- a well » it is constituted so that 
predetermined reference voltage may be given from a reference voltage source 
through the wiring 6. 

[0043]forming well contact about the circumference and all the pixels of pixel 
arrangement area in this embodiment, respectively ~ all the lines of pixel 
arrangement - a well - wiring is provided. Thereby, the variation in distribution 
of well potential is reduced and shading is possible for 0.5 mV or less. 
[0044](A 4th embodiment) Drawing 8 is a top view showing a 4th embodiment in 
this invention typically. Drawing 9 shows the section by CC line of drawing 8 . 
here, a doped region arranges a photo-diode and 2, well contact was arranged 3, 
and, as for the numerals 1, the pixel was arranged in two dimensions 4 - single 
-- common -- a well and 6 - a well - it is wiring. 

[0045]being cyclic patterns, dividing the pixel PXL into the block BK in every 200 
rows in this embodiment, for example, and leaving the space for well contact 
between blocks - each space - two or more well contacts and a well - it is 
characterized by providing wiring. Even when there is no space which forms well 



contact in each pixel with reduction of pixel size by this, distribution of well 
potential can be reduced, surrounding well contact 2" of the pixel arrangement 
area PXA -- a well - providing on the up-and-down extension wire of the wiring 6 
**** ~ the circumference of pixel arrangement area on either side - a well - it 
can provide like the wiring 6. 

[0046]According to this embodiment, shading is possible for 0.5 mV or less. 
Since the width of the space in every 200 rows was 1/4 or less [ of pixel size ], as 
long as it views, the influence on a picture is a grade which cannot be checked 
and can hold a picture good also as the whole. 

[0047](A 5th embodiment) Drawing 10 is a top view showing a 5th embodiment 
in this invention typically, here, a doped region arranges a photo-diode and 2, 
well contact was arranged 3, and, as for the numerals 1, the pixel was arranged 
in two dimensions 4 -- single - common - a well and 6 - a well - it is wiring. 
[0048]the pixel row which should be arranged among the pixels arranged with 
cyclic patterns in this embodiment at that 201st row and 402nd row - well 
contact and a well - it is characterized by providing wiring. That is, only a doped 
region and well contact are formed in the pixel of these pixel rows, without 
forming a photo-diode, a semiconductor device, etc. Or the size of a photo-diode 
or a semiconductor device may be made smaller than that of other pixels, and a 
doped region may be established in the vacant space. 



[0049]The variation in distribution of well potential can be reduced without 
disturbing the pitch of a pixel in a picture element region, even when there is no 
space which forms well contact in each pixel with reduction of pixel size by this. 
In this way, shading is possible for 0.5 mV or less. 

[0050]When well contact was formed, since the pixel signal of an one-row all line 
is not acquired, one line crack is made every 200 rows, but. Since the position 
understands this beforehand at the time of a design, it is a computer after 
incorporating a sensor signal, and it processes in soft, and it is the treatment of 
interpolating with the output of an average of the pixel of both the sides, and a 
good picture is acquired. This interpolation method is not restricted above, may 
be equalized in circuit, and may be solved by performing processings other than 
equalization. 

[0051 ](A 6th embodiment) Drawing 11 is a top view showing a 6th embodiment 
in this invention typically, here, a doped region arranges a photo-diode and 2, 
well contact was arranged 3, and, as for the numerals 1 , the pixel was arranged 
in two dimensions 4 - single - a well inner pixel arrangement area and 6 - a 
well - it is wiring. 

[0052]in this embodiment, they are cyclic patterns about pixel arrangement - for 
example -- that every 200 lines - a well - the wiring 6 was formed and the well 
contact 3 is formed every 200 rows of that line. Since the pixel which formed the 



well contact 3 needs the space for well contact, it makes area of the photo-diode 
1 in the pixel concerned smaller than the area of the photo-diode of a pixel 
without well contact. 

[0053]Distribution of well potential can be controlled without disturbing the pitch 
of a pixel in a picture element region, even when this cannot leave easily the 
space which forms well contact in each pixel with reduction of pixel size. In this 
way, shading is possible for 0.5 mV or less. 

[0054]Although sensitivity fell a little about the pixel which reduced the area of 
the photo-diode, Since the position of the pixel is beforehand known at the time 
of a design, it processes in soft by computer after incorporation of a sensor 
signal, and a good picture is acquired about the pixel by the treatment which 
applies to which and amends a gain. 

[0055](A 7th embodiment) Drawing 12 is a top view showing a 7th embodiment 
in this invention typically, here, a doped region arranges a photo-diode and 2, 
well contact was arranged 3, and, as for the numerals 1, the pixel was arranged 
in two dimensions 4 - single -- common - a well and 6 - a well -- it is wiring. 
[0056]in this embodiment, they are cyclic patterns about pixel arrangement - for 
example - that every 200 rows - a well - the wiring 6, [ provide and ] The space 
for well contact is left by shifting radiately the element in the pixel which formed 
the well contact 3 every 200 lines of the sequence, and formed well contact, and 



the 9-pixel pixel of the neighborhood in the direction which separates from well 
contact, and arranging it in it. The variation in distribution of well potential can be 
controlled without causing the fall of the sensitivity of the pixel concerned, etc., 
since it is not necessary to reduce by this the area of the photo-diode of the pixel 
which formed well contact. In this way, shading is possible for 0.5 mV or less. 
[0057](An 8th embodiment) Drawing 13 is a top view showing an 8th 
embodiment in this invention typically, here, a doped region arranges a 
photo-diode and 2, well contact was arranged 3, and, as for the numerals 1, the 
pixel was arranged in two dimensions 4 - single - common - a well and 6 -- a 
well - wiring, and 8 and 9 are the control lines for controlling the semiconductor 
device in a pixel. 

[0058]this embodiment - all the pixels -- well contact and all the lines - a well - 
forming the wiring 6 - a well - the wiring 6 is arranged among the control lines 8 
and 9. Thereby, the variation in distribution of well potential is controlled and 
shading is possible for 0.5 mV or less, between the two approaching control 
lines 8 and 9 -- a well - as an effect which has arranged the wiring 6, the 
influence by the clock noise of the control lines of a transfer switch opening is 
lost, for example because a clock noise rides on the control line of a transfer 
switch. 

[0059]As the control lines 8 and 9, two sorts chosen from the transfer control line 



for transfer switches, the reset control line for reset transistors, and the 
selection-control line of the transistor for selection can be used, moreover - 
changing this embodiment and forming well contact only in the specified pixel 
allotted to two dimensions with the predetermined cycle which set two or more 
pixels in between instead of all the pixels - a well - it may connect with the 
wiring 6. 

[0060](A 9th embodiment) Drawing 14 is a top view showing a 9th embodiment 
in this invention typically, here, a doped region arranges a photo-diode and 2, 
well contact was arranged 3, and, as for the numerals 1, the pixel was arranged 
in two dimensions 4 - single - common - a well and 6 -- a well -- wiring, and 8 
and 9 are the control lines for controlling the element in a pixel. 
[0061]this embodiment - all the pixels - well contact and all the lines - a well - 
providing wiring - a well - the wiring 6 is arranged between the photo-diode 1 
and the control line 8. Thereby, the variation in distribution of well potential can 
be controlled and shading is possible for 0.5 mV or less. 

[0062]Two further effects in this embodiment are shown, (a) of drawing 15 and 
(b) show the partial section of the solid state camera of this embodiment, 
respectively. Here, when a substrate is a solid state camera of a hole storage 
type [ well / a p type and / photo-diode / a n type and ], the control line has 
illustrated the structure which adjoined the photo-diode. As the control lines 8 



and 9, two sorts chosen from the transfer control line for transfer switches, the 
reset control line for reset transistors, and the selection-control line of the 
transistor for selection can be used. 

[0063](a) of this drawing 15 is a figure in case the control line is 5V, and when 
the potential near [ in a photo-diode ] the control line becomes low, it shows 
signs that holes gather. On the contrary, (b) of drawing 1 5 is a figure in case the 
control line is OV, and when the potential near [ in a photo-diode ] the control line 
becomes high, it shows signs that a hole escapes and goes. That is, since the 
hole in a photo-diode will be shaken whenever a clock goes into the control line, 
the transmission remainder etc. will occur depending on the timing of the clock of 
the timing-and-control line of transmission by a transfer switch, and a noise will 
be generated. 

[0064]however, the wiring which adjoins a photo-diode in this embodiment -- a 
well - the stored charge in a photo-diode shakes by having used wiring and 
having fixed to well potential - having - the above-mentioned noise to produce 
can be controlled. When wiring contiguous to a photo-diode is OV, a depletion 
layer spreads in accordance with the side attachment wall of a photo-diode and 
LOCOS, and the touch area of LOCOS and a depletion layer becomes large, for 
this reason, the wiring which adjoins a photo-diode with the defect of a LOCOS 
side attachment wall although dark current was increasing - a well -- wiring is 



used and it decreases dark current by stopping the breadth of said depletion 
layer by having used well potential, in addition - forming well contact only in all 
the pixels or the specified pixel allotted to two dimensions with the 
predetermined cycle which set two or more pixels in between in this embodiment 

a well - it connects with the wiring 6. 
[0065](A 10th embodiment) Drawing 16 is a top view showing a 10th 
embodiment in this invention typically. Here, as for the numerals 1, a doped 
region and 3 are well contacts and a photo-diode and 2 are illustrating 4x4 pixels, 
the doped region 2 is common - a well - it is formed inside, a well -- the control 
line for controlling wiring and an element is omitted. AMP shows the 
semiconductor device containing the transistor for amplification. The sequence 
which consists of the 1 type pixel PXL1 in which the doped region 2 and the well 
contact 3 were formed here, The sequence and ** which consist of the 2 type 
pixel PXL2 in which the doped region 2 and the well contact 3 are not formed are 
arranged by turns, and each output line 7 is connected to upper signal readout 
circuitry or downward signal readout circuitry among the figure. 
[0066]the part in which, as for the 2 type pixel PXL2, the doped region 2 and the 
well contact 3 do not exist -- common - the area (acceptance surface product) of 
the semiconductor light-receiving field 1 which collaborates with a well and 
serves as a photo-diode is a large area from that of the 1 type pixel PXL1 . Since 



the sizes of a photo-diode differ, the sensitivity to incident light differs. Then, it is 
good to coincide the output level in two output terminals when the gain in each 
readout circuitry is adjusted and the light of the same light volume enters. In this 
example, although well contact was formed at intervals of the single tier, well 
contact may be formed at intervals of three rows or four rows or more, signal 
readout circuitry -- three -- or four or more may be provided. It is good to form 
well contact also around pixel arrangement area. 

[0067](An 11th embodiment) Drawing 17 is a circuitry figure of the solid state 
camera by an 11th embodiment in this invention. The stroke matter PXL 
contains the photo-diode 101, the transfer switch 102, the transistor 103 for reset, 
the transistor 104 for selection, and the transistor 105 for amplification. 
[0068]each pixel PXL - a lateral well - the well contact 3 connected to the wiring 
6 is formed. The power contact 28 which supplies power supply voltage to the 
transistor 105 for amplification is also formed in each pixel PXL. Many 
above-mentioned pixels PXL are allotted by two-dimensional matrix form inside 
the pixel arrangement area PXA. the well which doped region 2' is provided on 
the outskirts PP of the pixel arrangement area PXA so that pixel arrangement 
area may be surrounded, and was formed via well contact on it - the wiring 6 is 
arranged. 

[0069]The drive method of this solid state camera is the same as that of drawing 



22 and the device shown in 23. And the outline of the circuit arrangement 
(layout) of this solid state camera is shown in drawing 18 . The composition 
corresponding to a section [ in / for the composition corresponding to the section 
in DD' line of drawing 18 / to drawing 19 / EE' line of drawing 18 ] is shown in 
drawing 20 . 

[0070]When the stroke matter PXL is superficially seen with reference to 
drawing 18 , mainly, The photo-diode 1 and the portion (1, 13, 14, 26, 27) by 
which the transfer switch 102 and the transistor 103 for reset have been 
arranged, It consists of a portion (15, 17, 18, 19) by which the transistor 104 for 
selection and the transistor 105 for amplification have been arranged, and the 
doped region 2 is arranged among those portions. And the portion by which the 
transistor 104 for selection and the transistor 105 for amplification have been 
arranged is arranged between the 2-pixel photo-diodes of contiguity descending, 
the output signal line 7 and the reset voltage wire 23 which gives reset voltage 
Vrst are formed as wiring prolonged in a column direction - the transfer control 
line 8 and a well - the wiring 6, the reset control line 9, and the selection-control 
line 20 are formed as wiring prolonged in a line writing direction. 
[0071]With reference to drawing 19 and 20, it explains in more detail about the 
structure of a pixel, common in the field surrounded in the isolation region 12, as 
shown in drawing 20 - the semiconductor light-receiving field 1 which 



collaborates with the well 4 and serves as a photo-diode, the semiconductor 
region 13 in a floating state, and the semiconductor region 14 where reset 
voltage is given set a predetermined interval, and are formed. The transfer gate 
26 via the hole internal plug formed in the 1st insulating layer 10, It is connected 
to the transfer control line 8 on the 2nd insulating layer 1 1 which consists of the 
2nd metal layer via the plug in the hole respectively formed in the 1st metal layer 
between the 1st insulating layer 10 and the 2nd insulating layer 11, and the 2nd 
insulating layer 11. 

[0072]The reset gate 27 via the plug in the hole similarly formed in the 1st metal 
layer between the hole internal plug and the 1st insulating layer 10 which were 
formed in the 1st insulating layer 10, and the 2nd insulating layer 11, and the 2nd 
insulating layer 1 1, It is connected to the reset control line 9 which consists of the 
2nd metal layer on the 2nd insulating layer 11. The semiconductor region 14 is 
connected to the reset voltage wire 23 which consists of the 1st metal layer on 
the 1st insulating layer 11 via the contact hole internal plug formed in the 1st 
insulating layer 10. The 3rd insulating layer 22 is formed on the 2nd metal layer, 
and the light-shielding film 5 which consists of the 3rd metal layer that has the 
sensor window OP is formed on it. 

[0073]As shown in drawing 19 , in the field surrounded in the isolation region 12, 
the semiconductor regions 15, 16, and 17 used as the source drain of the doped 



region 2, the transistor for amplification, and the transistor for selection are 
formed. In this gestalt, the isolation region 12 is formed also between the doped 
region 2 and the semiconductor region 15. The 1st metal layer between the hole 
internal plug and the 1st insulating layer 10 by which the doped region 2 was 
formed in the 1st insulating layer 10, and the 2nd insulating layer 11, the well 
which consists of the 2nd metal layer that is connected to the well contact 3 
which consists of a plug in the hole formed in the 2nd insulating layer 11, and 
has this well contact on the 2nd insulating layer 1 1 - it is connected to the wiring 
6. The semiconductor region 15 is connected to the output line 7 which consists 
of.the 1st metal layer via the hole internal plug formed in the 1st insulating layer 
10. 

[0074]The gate electrode 18 of the transistor for amplification is connected to the 
semiconductor region 13 of a floating state via the hole internal plug formed in 
the 1st insulating layer 10, and the wiring 21 which consists of the 1st metal layer. 
The gate electrode 19 of the transistor for selection is connected to the 
selection-control line 20 via the plug in the hole formed in the 1st metal layer 
between the hole internal plug and the 1st insulating layer 10 which were formed 
in the 1st insulating layer 10, and the 2nd insulating layer 11, and the 2nd 
insulating layer 11. 

[0075]The hole internal plug by which the semiconductor region 17 of the 



transistor for selection was formed in the 1st insulating layer 10, The plug in the 
hole formed in the 1st metal layer between the insulating layers 10 and 11, and 
the 2nd insulating layer 11, It is connected to the light shielding layer 5 which 
consists of the 3rd metal layer that is connected to the power contact 28 which 
consists of a hole internal plug formed in the 2nd metal layer on the insulating 
layer 11, and the 3rd insulating layer 22, and has this power contact 28 on the 
3rd insulating layer 22. And this light-shielding film 5 is connected to the power 
supply voltage source VDD, and power supply voltage is given to the 
semiconductor region 17. 

[0076]here, the substrate 24 and each field 1, and the semiconductor that 
constitutes 13-17 are N type or P type, and is common - these of the 
semiconductor which constitutes the well 4 and the doped region 2 are reverse 
conductivity types. It is also preferred to make each fields 13-17 into LDD 
structure including the field where impurity concentration is low. Metal silicide, 
such as cobalt silicide, may be formed in the surface of each gate electrodes 18, 
19, 26, and 27, or each field 2 and the surface of 13-17. 

[0077]The hole internal plug which constitutes the well contact 3 and the power 
contact 28 could be formed from metal (alloy), such as tungsten, aluminum, 
aluminum copper, and copper, and also barrier metals, such as titanium nitride, 
could be formed in the field or the side of the upper and lower sides of a plug. 



each control line, a voltage wire, and a well -- the 1st thru/or 3 metal layers used 
as wiring and a light shielding layer could also be formed from metal (alloy), such 
as aluminum, aluminum copper, and copper, and also barrier metals, such as 
titanium nitride, could be formed in the up-and-down field or side of those layers. 
[0078](A 12th embodiment) Drawing 21 is a plan of the solid state camera by a 
12th embodiment in this invention. Here, although 2x2 pixels is taken up and 
illustrated, these 4 pixels are actually arranged in the shape of two dimensions 
repeatedly. In the color solid state camera which can acquire two or more 
chrominance signals, the feature of this embodiment is at the point of having 
formed well contact only in color picture elements with most pixel numbers, like 
the solid state camera which has a primary color light filter, or the solid state 
camera which has a complementary color light filter. 

[0079]They are G pixel to which the coloring layer of green (G) of the light filter 
was allotted 31, B pixel to which the coloring layer of blue (B) of the light filter 
was allotted 32, and R pixel to which the coloring layer of the red (R) of a light 
filter was allotted 33. A coloring layer is provided via a direct or transparent layer 
on the sensor window of a light-shielding film. Here, the doped region 2 and the 
well contact 3 are arranged only at the G pixel 31 in the diagonal line of 2x2 pixel 
arrangement. In the B pixel 32 and the R pixel 33, a doped region and well 
contact are not formed, but enlarge the acceptance surface product of the 



semiconductor light-receiving field 1 of a photo-diode compared with G pixel, 
and are raising sensitivity. Although the acceptance surface product of per 
stroke matter has small G pixel compared with the pixel of other colors, the 
number of G pixels is arranged so that it may become twice [ of other colors / 
about ] a pixel. In the pixel of the same color, since all the light sensing portion 
area of per stroke matter is the same, if each color signal level is adjusted, in 
image processing, control of a white balance etc. is easy. The output signal of 
each chrominance signal is distributed up and down by turns for every sequence 
like drawing 16 , may be outputted and may be outputted only up (or lower part) 
like drawing 17 . 

[0080](A 13th embodiment) This embodiment carries and constitutes the light 
filter which has an arrangement pattern of a coloring layer as shown in drawing 
21 on drawing 17 and the light-shielding film of the solid state camera of 
composition as shown in 18, 19, and 20. The well contact 2 is formed in all the 
pixels as shown in drawing 18 . Whether it differs for every color even if the same 
in all the pixels, or the acceptance surface product of each pixel has become like 
drawing 21 , neither is available for it. What is necessary is just to choose in 
consideration of each feature. An acceptance surface product can be decided in 
the area of the sensor window of a light-shielding film. 

[0081 ]ln the pixel in the position near the circumference PP of pixel arrangement 



area, a play can also be given, as what is called a light shielding picture element 
(optical black), without providing a sensor window in a light-shielding film. The 
reference level at the time of dark can be arranged between color picture 
elements and a light shielding picture element by forming well contact like color 
picture elements also in this case. 

[0082](A 14th embodiment) In a color solid state camera, well contact may be 

formed only in R pixel or B pixel. 

[0083] 

[Effect of the lnvention]As explained above, according to this invention, by 
forming two or more well contacts in the inside of pixel arrangement area, 
distribution of well potential can be controlled and shading can be reduced. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic plan view of the solid state camera by a 1st 
embodiment of this invention. 

[Drawing 2] It is a typical sectional view by the AA' line of drawing 1 . 

[Drawing 3] lt is a circuitry figure of the stroke matter of the solid state camera 

used for this invention. 

[Drawing 4] lt is a typical sectional view of the stroke matter of the solid state 
camera used for this invention. 

[Drawing 5] lt is a schematic plan view of the solid state camera by a 2nd 
embodiment of this invention. 

[Drawing 6] It is a typical sectional view by BB' line of drawing 5 . 

[Drawing 7] lt is a schematic plan view of the solid state camera by a 3rd 

embodiment of this invention. 

[Drawing 8] lt is a schematic plan view of the solid state camera by a 4th 



embodiment of this invention. 

[Drawing 9] lt is a typical sectional view by CC line of drawing 8 . 

[Drawing 10] lt is a schematic plan view of the solid state camera by a 5th 

embodiment of this invention. 

[Drawing 11] lt is a schematic plan view of the solid state camera by a 6th 
embodiment of this invention. 

[Drawing 12] lt is a schematic plan view of the solid state camera by a 7th 
embodiment of this invention. 

[Drawing 13] lt is a schematic plan view of the solid state camera by an 8th 
embodiment of this invention. 

[Drawing 14] lt is a schematic plan view of the solid state camera by a 9th 
embodiment of this invention. . 

[Drawing 15] lt is a typical sectional view for explaining operation of the solid 
state camera by a 9th embodiment. 

[Drawing 16] lt is a schematic plan view of the solid state camera by a 10th 
embodiment of this invention. 

[Drawing 17] lt is a circuitry figure of the solid state camera by an 11th 
embodiment of this invention. 

[Drawing 18] lt is a circuit arrangement figure of the solid state camera by an 1 1th 
embodiment. 



[Drawing 19] lt is a typical sectional view by DD 1 line of drawing 17 . 

[Drawing 20] lt is a typical sectional view by EE' line of drawing 17 . 

[Drawing 2 1 ] It is a typical plan of the solid state camera by a 12th embodiment of 

this invention. 

[Drawing 22] lt is a circuitry figure of the conventional solid state camera. 
[Drawing 23] The former is the same and it is a typical sectional view showing an 
important section. 

[Drawing 24] lt is a timing chart for explaining operation of the conventional solid 
state camera. 

[Drawing 25] lt is a graph which shows change of the well potential of a solid 
state camera. 

[Drawing 26] lt is a graph for explaining shading. 

[Drawing 27] lt is a graph for explaining change of a damping time constant. 
[Description of Notations] 

1 Photo-diode (semiconductor region) 

2 and 2' doped region 

3 and 3' well contact 

4 common -- a well 

5 and 6 - a well -- wiring 
5' light-shielding film 



7 Vertical output line 

8 and 9 Control line 

10 Insulating layer 

1 1 Insulating layer 

12 Isolation region 

13-17 Semiconductor region 
18, 19 gate electrodes 

20 Selection-control line 

21 Wiring 

22 Insulating layer 

23 Reset voltage wire 

24 Substrate 

26 Transfer gate (gate electrode) 

27 Reset gate (gate electrode) 

28 Power contact 

31 G pixel 

32 B pixel 

33 R pixel 

101 Photo-diode 

102 Transfer switch 



103 The transistor for reset 

104 The transistor for selection 

105 The transistor for amplification 
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5. fcSJMRSftfc 1 7\<¥-yJy±<Dmm<DVlzy hX 

X$rst ^^§ 0 #VT\ U-fe-y hX+-yf- 1 0 3 
£;t7k:U )ItflX+>y7M 0 4^yt5A^l/^;l/ 
Oig^RffiiJ'fSf/^;bX 0 s e 1 £4;t-5 0 C 9 LT, SEtfi 
*«1 0 6KW*SftfcN£#£Nte^*»g«l 1 2 

tcWRtzrcibic. Nfi#tejM7.-r-y^i 1 o^^-yi" 

&7\^l^/l/©Nfl-*t$KJ^/l/X0 t n^4jl5, 

[0007] cuTii, aiR*nrcffoB3iE©«Bas^'i' 

«yf- 1 0 2^*yr§fci6<D/WL/^;l/OifEii$iJll>'^ 
X())tx -%%ttz.tX\ 7* h#-Ur- F 1 0 1 (Cg 
«Sftfc)t®#*JtSffl h7>^^ 1 0 5 0y-hfC 

[0 0 0 8] c©miT% giSttftift 1 0 6icmt}^t\ 
fc (S + N) \m* (S + N) 1 3 icW 

mtZfctblC, (S + N) ffiHf$siiX+'y+l 1 lfc* 
>t5A^l/^;l/0 (S + N) fi^$E^^UX(/) t 

LT, 3itRX+-y+l 0 4^t7lt, SIR 

[0009] N\m-wmmm 1 1 2cffi}ij^5Ni§ 

U-fe-y h H#cd k TC/ + X\ MOSh7»'X^ 
©BBttM^ y +t J; i. @^ ^ - > 7 + * nT^ 
§0 $fc, (S + N) M^SSligJNc&ftSftS (S + 

[0 0 l 0] z<D£?lc, 0 2 3©M5^(i:J; D> 
-y f-tf M»*ti, 1 7k¥^+ >±©jffl^©M# 

<0%. ymfeMiaimc&O, X+-y^l 1 4^yt->^§ 
CfcT\ Nfl^fccktf (S + N) M^Mfjif^Bl 1 

1 1 5^e>(4, ^n?n<»[m\^%ft%mi7 ^ xif 

■?m7Ji:LTto7a£ftSo 

[001 1] g-r§tc, 7K¥^gisis§^j;D. ^n^'n 

<r>?ijcox+-y+ 1 1 4*H^y. ^-7-rsci:ff:«J: 

C^LT, ^H^A>e.©ffi^^M®lii'ieSl 1 5cfc0tB 
fitZCttfX'ZZo 
[0 0 1 2] 



m*i\ 2UU1— 23U4UU 



[0 0 13] 

y ?zm\T' t s m mmmw*m&t 

mmKD^mimmft ic jfM $ n tcm - mmm^mw 
& h & % nm v x;n^uc , nmm? t & s m-m 
mmo^mit^ftmmmm en, tN§e«ii 7x^1*1 

-mnmmmmmmm en, frjfewii'y-x^caE 

©HiPWJxy ycQftWcMfi,, ts^enrv^ c 

[0014] *»M©B"JoBWH:. ^i-f^y^l 
Sij-et § t t t , ?w?n/c y+ 7 7 h ©Hftfl*»g 

fc&b(D=i>Zt ht\ MIH^ji^x^KDll^SE^JxiJT 
0^]i23*3J:a : '-&iffii^(i:IStj-6nTt3D, mfE«ji^x;U 

&%-mmm<D¥mwm$.mw en, MtE¥*f ttfi^ 
[0015] mmzuftmiinLtctMsic, > 

$J*Ji\ 0 2 2(Cfctt§M0 S h^yyx^l 0 5#n 
§yaiSrt<D p ^x;brAl{CffM?n/cN M 0 S T'feSJi 
*©Ki5flli6*, 02 4KmtmiAKtmtifiT* 

n, Fy+y««7+-y+{pij'\, y-xttiBtdi#* 

feftttStU pS^x;KD*ffittiiiJl5SE5>JxiJ 7ttT*4 
[0 0 1 6] 0 2 3cD^^5y^fc^T, jlffl7+-y 

«, 02 4tctsitSMos h^yy'x^ 1 0 50, V- 
V-X©n+^«fc p^x;Ui:©^^M{c t toT, y 
3:fc, &H^<Z>p»7x;MHafc):, &gill©M0 

s h v y -yx * ©; <; >y ^ y- h mmz.rs. o t <ox\ 

7x;i^ft<Dg®rti, MOS Y^yi/7.Z<D\tit)icWM 



««rt©3j£u A, B, CCOiiLM. (02 5© (b) 
fig) T'©, ±IBS»*S^*fJ»©'>x;l/«ffl%3R4i)fc 
fc©T*&5„ llT\ ffittti^x^tiu ^(ifltP^T 
$>D, IKX^7f 1 0 4 £^-yL /£(#[;:, 7x;l/H& 
tfti5±tf»>, t?-*£#ofc©-£, iRSLTff<« : F 

[0 0 18] -7x;l/«fc<Dgib««: N lBXffi]Krt©it>£> 
KlRlA^Bif (C->A) <*5 0 9x;l/*ffi©iSifi 
ftttfcMLTfc, ffl3WW«rtOit«£>fc:^5S4f (C-> 
A) , B#^^t<^0, ATI O 
SO, iltRX-T-y^l 0 4^>LftO^ ?x;UD® 

fflft^^ai/^-stc, N{t^iMx-r<y^ 1 1 o^y 
[00 1 9] ^©tto^-r^y^T, (s + n) 

ll^lfiiiyy-y^ 1 1 1 ^^-yLfc^ct, lllfttj;^ 
T, ^©fiB©^x;Hlfi{cjrCD/cm^^ (S + N) ft 

^»s§mi 1 3tc{sf#$nTLS-9o ?e(c, Nfi^ 

fe^7f^yit^5 (S+N) ff^KSX-f-y 

+ 1 1 lfc^y-rss-eoiSMKttfFLT, nuHJRi* 

[0 0 2 0] 02 6(C«, mmiWZ- ] J7fo(D<P>L^m 

yL/c^, (S + N) M#teiMX^y^*7-r-5ST- 
[0 0 2 1 ] 0 2 7tt, B#^cr.li^ie?ljxU7ffi«te 
B^@e?iJx U 704>oftiST'<D7x;l/TO{i©^^^ 

$4t7f,LTS§o \7k¥7^y<Dmmfrt>\m?km.3i-& 
tm. as?^y^**yLfc», (s+n) fi^teii 

[0 0 2 2]fCT*, £(DmM*\ 0 11 s&LTZLtctS 
^, *¥*|fiJOB*»*6 8 0 0SJSS-p, B#^IS(^e. 
2/is £T*©ISH&5t£, yi-f-f y^(4P«3iSfc*e. 
L^U BS3R»*V ^I^tf, 2 0 0 OKk&i.* 

[0 0 2 3] *fg0«#«, ^x/l/©*ffi*3ftfb-rsfc«> 



T^lwl Z0U1~230400 



*\ MOS b?yiS7>*1&£&m : ?<D]Enmft*fT7L1& 
[0 0 2 4] *»WT*tt, -7X;l/©m{5©B£$J 

xD7©i*H!in<7 ^ffiHrtT-O 
MOS h77777^7-7tt&©^$jfc#-5 £x/MI 

fu^fj*^ffl]$ij-r^o tit, sftat^x^mffitt 

rtO»>x;l/«fi[©^*Wl*J-rs C fc^Wffifcft t) , a 
[0 0 2 5] 

[&iB©*flfi©fl5ji] cat i (ommmm) m n±, * 

^Wfc^-r^BSBIT-SSo caii, ifEi^Se?iJxU7P 

XArtT'ti, ^©4^ffiyiJ£n/c3 0©jIjiSP X L©2* 
HTSLTl^Stf, HI&{CH\ £ tl 5> <DW\M PX LiM 0 

0 75-1 OOO^efrflJttfcESftSo H2«\ 

01 ©A A' KJ:3»raP&^LTV5o 02T(i, 7x 

[0 0 2 6] CCT, 1 tiJtWSft^fcLTO^* h 
FT?* 0 > B L < (±7 * h ^-f K«r*Wc"f 
SNS©¥S»#S^«T?*So 2teP§y©7x;b£;|5] 
5**g!t?*x>l/J: D fciSWI»jg© F-7« ( P + 
T**5„ 3«7x;!/a^^bT'fe!), F-7°fl 



[0 0 2 7] ^T^li^PX L(i#— ©±iai>7x/l/4© 
tt»<fc 0 rtilOEi®, Bp-5HiWlx IJ7PXA Ortffll 

K2^7c«KE5>j«nTv^o 5imytmzmte 

fc9x;HB^T'fet), 7* b77*-F 1 fctt£B8#r 
Sfci&OS^O P^ffM$n/c2»«f*^6^?.o C© 
7x;b@E^5tt, 7x;U3>^^ h3lC^$nTfe 

o , s^nEii vwfre ffi7£<DMmm± m tf o v ) 

[0 0 2 8] B2"T?tt, ISiUfl Otiiil 1 fc©|8 
Kffi^nfcBEISUii:, gE3$jf©±g|Uc;&£7;b-*-;l/ 

[0029] ccTHi, ±r<DmMic-D^x, &wmc 

®tLTl^ 0 ■?■ IT> H^BS^iJxUTPX ACD^2P 
P^tF-7M^c2* i:, 3>77h3' tfigltBtlT 
^5. HPS* iS^E5»JxU7PX A©^<DM'JfCfe§ 
±tji^x;Mpty;: F-7'^2' ^©±fc:3 7 

*r >r I. 1 • -ir,3ni-J--7- At ii.Et6ci-tet±i -7- KC^/r> 



ii, 7x;bil^t 5 0T#te&*£8il3»» J f»& h 7 77 
7££ LT&£> 0 

[0 0 3 0] 113, 121 4 tc, *^Wcffl^5>ni> l ff% 

©ihisss^ zmmmmz^to cct?, i«px 

L(i, 7* h^-r*- F 1 0 1 $5^77^ 1 0 2 
4:, igllffih7777?l 05i:, IKfflh7 7>"X^ 
I04t Ufe>y hfflh7 7^X^ 1 0 3£££LTI^ 

§o $fc, 1 2«^$if* mmm tettzmttmm 

tt, 7 * h 77;*- F l 0 l £$e^77 <y ?- I 0 2 £ U 
■fey hfflb777'72 l 0 3fc*TOE«fc, SlRfflh 
vyVXZ l 0 4 fciifSfflh^yS/T.* I 0 5£at?E 

[0 0 3 l] 7*h£V*-Fl 0 l©*y-h\ fc<fc 
t>\ §h7>->7? (^SMMIW 1 ) ©7-7- FU-T7 
fcftSNSiO^SItt^lSK I3~17tt, NSM© 
Sffi(cffM$n/cP3y©±t3i7x;l/4rt^ffM?nT^ 
§o P§y© ; J±3i7x;l/4(cti, P+©F-7P2t=i7 
^ 7 h 3 tfKtt&ftTfc 0 , aipMESi V wA^67* h 
94 F © 7 7 - FS BE t £ H 7 7 77 ^ ©/ 7 ^ 

[0032] fit, h *w»"rsiEasy- h 



7* h 77*- K 1 0 1 (D^m^^tWM 1 tcgffl 
£ftfc^'J7 (H-T) tt, r¥ii«fll(i:^i»¥a»f*MiDc 
1 3fC$E^$n, 4Miffl h^77*7^ 1 0 5©7 s -h© 

s e I *91*PLT, S^fflh 77777 1 0 4Z*yt 
§o ^a-T^i:, i^*Sffl h 7^777 1 0 5 ©7- hit 
EtOSUfc, «SSft^, ififSffl h 7 77*7^ 1 0 5 £MBl 

mhyy^xz i o 4 (c^nr, m^ifi^^tH^v o 

u t frZ&QtiUk&o 

[ o o 3 3 ] Mtc , u fe -y h mwmc V fe >y h $iJiaifa-^ 

0 r s t-fcfllinLT, Ufe-y hffl h7>77^ 1 031: 
*7LT, 3©Wfi^y-fe-y htEV r s 

©iftf^ra^, fta^xjMfcii, 3>^^h3, f- 

«t0, «>x;Mtfi[ h7>7'77©^-y 77— htt 
&) ©H^S©^774 1 ^faM$n, 7x— 7V >7£ 
0. 5mVWTt-T§Ci:^T*t§o 
[0 0 3 4] W±UiWL^*|ISg©^THi, «ii7x 

m^Lfc&<D£irmc (p%mc nzpio -rs 

X§S¥Sffitt+5. 0VV+3. 3Vt^§ 0 
[0 0 3 5] iffim©lHlgSi|#ji(i, H3{c^Lfcfe 



nm 2001-230400 



£t>trnmV&Zo WIC U-tr-y b'lEEV r s t tMM 
MS. V D D t £|p) L'lEK LT fe <fc l\ 
[0 0 3 6] (31 2 ©£flfi©JB!») H 5 fci#fglflfC fctt 

T\ EI6(i:^(DB B'^Cct^BTffi^^LTi/^o *H 

[0 0 3 7] CCm jlftflI©T#©3gWl%ffl^T 
"7x;bgE£$ 6 *r*lfiJt LTV5„ IrI L l^/U©*f SJi^tf! 
VTJillffl hv>^7>^ 1 0 5^e>OT*tB^-rSfcA6 

[0 0 3 8] LT, HJRE5IJxU7PXAOHfflPP 

2' tfffM^nT&D, ^x;bgE^6^iiLTS^«E 
jg V w^6Flrt«iE^^ 6>n§ «fc 5 icffif&Zft 

[0 0 3 9] C©^)l©?gliJC:fc^T&, ->i-fV > 

^o. 5mvwTtcr*cfctf-e#s 0 sfe, r&rj 
©SEm*«7 ©Mtctt, mfit^m^^n/c^xyHEit 
6 *<Ettsnr^s ©t, m&mm®M<D®m&&ic & 

[0040] (m 3 (Dmmmm) m i 

SiJB«tfBI5» 6©||^;#,i;g&3;5te, >7x;l,@EI$ 

[0 0 41] CCttt, ji^©T#©*Mt**ffl^T 
fTTjI^l (H«tU JStTJfa) K*x;l/E« 6 
Iit^nTi^. |^UU^;KOMI*ffl^t, BIS© 
^aWJR^Wfp-r *fe*©»JIW» 8 #\ 7x;HBI£ 6 

ftiJfltR 8 L Ttt, $k£7 ^ -y ^ffl ©$»Jim 'J -b 
>y h h^y^X^ffl©U-t-y hflPjftlgL «R|flh7^ 

[0 0 4 2] % LT, ffl^E5l|x IJ7PXA ©jliZ2 P P 

o > «7 x;na^ 6 £j§l t»¥H)±s^ e.m^©s* 

[0043] c©^as©jBii^tt, li^se^ix'jT©^ 
iafejca'^ii^tco^T, ^n^n, ^n^n 

H^BB^J©^^, *x;USE»£RttT^S„ 
cmctD, ■7x;l/^5<7)^©/^ , y*^l6ML, v- 

[0044] (ma (ommmm) m 8 ti*«wtc 

ti, 08OCC HtCfcSBriBfc^LT^So C£T\ 
ffiWltt7*h^*-h\ 2ttK-7*®«, 3tt-7X 

ttii^xyb, 6«7x;HB^T*feSo 



/^->T\ fiUJAtf, 2 0 0yiJ£i:©7n 7 KfC# 
iJU 7*o-y^Ht;:>7x;l/=iy^^ h©/c#>©7^-7 
&7^-xk:, 1i^©-7x;l/ny^^ hfc^tf 
!7x;UEiS*RttfcC fc^at LTVS„ cntc J: 

* h£l2tt£7^-X;»^f£Tfc, «>i;M|fiO» 
**fi»-rsCfcA^#««, S/c, H^BEy'iJxUTPX 
A ©E22©7xy|/ h 2' tt, -7x;HE^6©± 
TS5«±KRW-;fc D , fe^©H^BE?iJx U 7©/Hi2tc 

[0 0 4 6] <tn«\ ->x-fV yy* 

0. 5mVJWTKT*£5 0 2 0 0^J5©X^-7 

©Btt, li^+>--rX©4 5->© l J^TT^o/c©T\ lilt 
^©RWi, BS-rsBBO, fiilSTt^^lIJSTSO, 

[0047] (m 5 (oimmm) m i o tt*Kwtfe 
tj-ss 5 ©^©BS^^sw^^-r^MiaTfeSo c 

C T\ fin Hi7 * h Wt- F\ 2 (4 K-^IW*, 3 

#-©«ii 9 x;l/ % 6 ti -7 x;l/Eit^§ 0 
[0 0 4 8] C©^)i©ff^T(±, JllW^^-yT\ 

^©2 0 15»JB, 4 0 
2^JB-(cEffi$ni.^tli^iJ{i:7x;l/3>'^^ hfc 
«fctf^x;l/Ett*RttfeC tZ&WLt LT^o OS 

cne>©ii^ij©iii^{c(±, 7^h^v^--F- > f# 

IW*:*^* if Jc , F - 7«« t^x;l/3>^ 
7h©<MfM-f?> 0 feSt^ti, 7*h^^--H^« 
{*^?©7^t$^, flll©®^©^nj; D'J^5 < LT. S 
t/>/c7^-7(C K-7 , ®*&RttTt»«fcl,\, 
[0 0 4 9] eintcj;!?, ffl^-tt-rX©IS/jNtc#oT^ 
®^rt{c7x;l/3 ^ h ^RW5X^-7A^v^^ 

r*t>, mm<D¥v^zmmmm\*]-??Ltztm<, 7x 

LT, i'l-fVy^O. 5mVWTCT?#S 0 
[0 0 5 0] ^3y^y h^Rtt^nfcfcd 

5T*ti, 1 ^I^T©li^fHWf#e>tl^^©T\ 2 00 

#><m.t>m-oT^z>(DT\ -ty vim*® 3 

yifa-^-T, V7hWt5QIiL, MBro©li^©, ¥ 

nz>o 4*3, c©flBH^rffi{i, ±iBtcRge>nst)©T« 
[0051] (m6<o$m<Dj&m m 1 1 i**&wicis 

tfzm 6 ©*8tojg«*fllSWlcS-r¥iiiH"e**o c 

CT, ^H47^h^V^- K, 2ttK-71B«. 3 
^-7x7l/rt©ffl^BE?'JxU7, 6ti7x;I/ffiHT^ 



2-yX\ {?I|*J4\ ^©2 0 0t^Ox;bga^6^sk l 

it, ^©It©2 o omzticvx-ji^yft? h 3*mf 

l^iifl&©7* h£V7)--F©raJ:D/h£< LT^i> 0 
[0 0 5 3] CtKCcfcD, ilt^^s^ci^t^ 

isjsrtfc ^x;bn > * 7 hm&fzx^-xzQim^ 

y^O. 5mVUT£"?£5o 
[0054] 7*1- 2V*- K©ffi|g£ifii/h L/c 

*©MjR©{ailjWBo -tvs ©t?, -b y^im<om D 

[0055] cm 7 ommmm) m 1 2 (<: & 

C T\ ft^f H47* h h\ 2 « K-TflML 3 

ii^i^ny^ K 4f41BI5*<2^7cWtcE5iJ*nfc 
lp--cDftjI7x;k 6 tt»>x;l/i3»-efe5 0 
[0 0 5 6] CCD^1SO^HlT-tt. ®«ffi?"J^Jil!WW/N 
$-ye. 0>J*.*f, f<D2 0 03Wc7x;UgE$§6£fS 
it. *©5U©2 0 OfrCTfcfc^xyl/rn:/** h 3£I3 
tt, ^x/Uny*? h*»ttfcH3lM3<fctf*©ift8©, 

#ft{Cfifc#ttffC-f £ LTBEB-T5 C fcfc «fc 0, 7x;b:n 
>£7 h©fci6©X^— 7.£r£tfT<^£„ CtXJCfcOx 

l»£&'Jvtt-f fcrty©T\ SI£®iH©^JS©{gT& 
^ItJHC-Tc fcfcK , «7x;Mt(a©#*|j©/^y*£ 

[0057] on 8 ommmm) m 1 3 ^sgmifc & 

C T\ $m 1 (47 * h h\ 2 K-7°^«, 3 

{47x;l/3 77^ K 4ttjffl£#2&7cWK:6E5>J;*ft/*c 
f-©«I^x;K 6(47x;I/ge^ 8, 9(411151*1© 

[0 0 5 8] C©HSS©JMn?(4, ^|ffl^(c7x;U3y 

m©^©/^y+£«jU v'x-r-f 77"£0. 
5mVWTfcT*2S. Sfc, ifi«-r«2 0©SiJSP»8, 
9F^^x;l/E^6?:ESL/c^i:LT, 0J;L(4\ $5 

gX-i' y T-tflffl^T L $ r> 4 £©*iJW«l|ai±© 7 p y 7 



^ffl <Dm.m®mm, u -t y h i- v > -7*7. ? m<o u -t y k 

»JftP& JIJRffl h7^*X^ ©3HR&m& 6. SIR ? ti 
/c2il ; &ffl</^c < !:^-r-ti>o S/c, Z.<K%M<VBWk. 

[0060] (ig 9 ©H)i©mfii) 111 1 4 a^mmas 

C T\ ^ 1 «7 * h ^V^- F, 2 (4 F-XiIiiiL 3 
(47x;b3>^^7 4ttiiSfR#2^WlciE5iJStifc 
m-©«ffi7x;k 6(47x;b@B^ 8, 9 (4ffll|firt© 

[0 0 6 1 ] c©^J6©^liT*{4, ^H3g{c>>x;l/ay 

h^V^--F 1 i:itii|M8f^tcgail$nT^§o ctiie 
cfcD. ^x;Uttfi©^p©^7 7+^WijT't, i>x- 
fO^O. 5mVJ£CF{CT*tS 0 
[0 0 6 2] Sfc, C©^©miT©M^^^S^2 
OTfs-To Ell 5© (a) fcitf (b) (4, ZtlZtVtm 

MR 8, 9tLm $EjH7 l '<yg 1 ffl©f^$iJTO, >J 
-by h h7»*XWJty h«J9KK. iiJRfflh^> 

[0 0 6 3] COll 5© (a) (4, $i|«^5V©i: 
t(Om~C& 0 , 7 * h Frt©$i|«3fi^©3}-°r 
y -> -y fltm < 4 § c i: J; 0 , *-;Uj^* * o T < 5 
fl*?*^LtVS 0 iS*K. il 5© (b) 
0 V<Dt£®mX*&r>, 7* h^*-Krt©WfP«Kfi 

L S 5 fcA6, -y ^tc «fc £$5)M© ^ >f 5 y «4 

[0 0 6 4] L^L, C©^ffl©®«|T*tt, 7 si- 

F{c|^g-r§gS^7x;HH^(c L, 7x;Htl^ 
I£Uci:fcCJ;?), 7* h^V^- Krt©*BWIW© 

7* Y#y*~ h'lLljtnEltfO V©i:t(4, 7* 
Y#y*- Vt L 0 C 0 S ©ffiiJUtC^oTSSJIMAtf 

0, L0C0SfcS2«©&ttffi«*<;*:#<ftSo C© 
fc46. LOCOSftiJil©^RS{c«tO, m««i^ii^LT 

1, >fc#, 7* h^*-Kfc»lg-rSifi»% , >x;l/E» 
i:U 7x;m{5{cL/ccii:T\ ttifB^S©^0^ 



TtFDfI 2001-Z30400 



te^rcffifeomm? 2 %ft tga$ t\x 0 ^ mailt t<: <o 

-So 

[0065] (sio omffifDum) 0 1 6 tt*560mc 

hsmmzfttcm 1 §y©ii-jgpx l 1 ^e&s 
51J £ > k - 7°m$ 2 1 7 x;i/ n y 2 ? f 3 h w e. nr 

^*tB LESS* fc«T£<DM*f 0c#tfl LHggKJ&lrcS 
[0 0 6 6] m2m<DmmPX L 2«, F-7°^2t 
L T 7 * h ^ K 1 4 § *MH*gft£« 1 ©Stt 

(s^sio m 1 mcomm? x l 1 (D^-tu; 0 , * 

MLfc£Z<D2 OOfcHatS^fcfett &fcti7J 
S-£Sfc«fci,\, CO^ffifllT-ii, -?iJP B 1HT7x;l,3> 

ny^?7 h*KW"Ct>&i\, ffll^tt»tH LlslSgfe 
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